Temporomandibular disorders (TMD) can be described as different forms of dysfunction and pain in the masticatory system, that is, structures related to masticatory muscles, temporomandibular joints (TMJs) or both. Reduced jaw mobility, muscle or TMJ pain and TMJ sounds (clicking, crepitation) are the most common signs and symptoms of TMD. Even though the aetiology of TMD is not fully understood, it is known to be multifactorial. 2-4 The prevalence rate of symptoms varies from 25% to 50%
groups: young and middle-age adults suffer more often from pain and other symptoms of TMD as compared to children, adolescents and the elderly. 3, 4 Stabilisation splint (SS) is an oral appliance which is one of the most commonly used non-invasive treatment methods for TMD. 1 Some short-term randomised controlled trials (RCTs) have found evidence of the pain-relieving effect of SS versus other treatment methods or no treatment on TMD pain, both of arthrogeneous and myogenous origin. [5] [6] [7] On the other hand, some studies have shown that there is only a small or no additional benefit on TMD pain relief with SS treatment versus placebo, control splints (eg non-occluding splint) or other treatment methods (eg acupuncture, counselling, masticatory muscle exercises). [8] [9] [10] The most severe outcome of chronic pain, as TMD-related pain conditions most often are, is a decreased or deterioration of the quality of life. Previous studies with patient samples have pointed out the substantial negative impact of TMD on the oral health-related quality of life (OHRQoL). [11] [12] [13] [14] TMD may associate with OHRQoL through multiple ways, such as pain, depression and somatisation and frequent dental attendance. [15] [16] [17] One of the most commonly used instruments to evaluate OHRQoL is the Oral Health Impact Profile (OHIP), which has seven dimensions: functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability and handicap. 18 All these dimensions are based on the conceptual model of oral health. 19 More RCTs are needed to evaluate the outcome of the SS treatment methods used for TMD. To gather reliable, high-quality evidence on the efficacy of the treatment of TMD, the patient's point of view should be assessed. 20 Most studies concerning the efficacy of SS therapy on TMD have used the intensity of pain 20 as the main outcome variable. It has been shown that OHRQoL gives more information about the impact of the oral condition or disease on patient's everyday life and its quality as compared to clinical measures of disease or mere pain intensity. 19, 21 
| MATERIAL S AND ME THODS

| Design of the study
The sample of the present RCT study consisted originally of 80 pa- 22 (ii) minimum 20 years of age and (iii) lack of long-term general diseases, such as rheumatoid arthritis, that may affect the TMJs or the masticatory muscles.
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Using computer-generated random numbers, the patients were randomly assigned to two sub-groups: splint group and control group ( Figure 1 ). Patients in the splint group (n = 39) received SS treatment, counselling and instructions on masticatory muscle home exercises.
The control group (n = 41) was counselled and instructed on masticatory muscle home exercises without the SS treatment. The mean age of the patients in the splint group was 42.6 years (SD 13.4 years) and in the control group 44.0 years (SD 13.1 years). The gender 
| Data collection
The primary outcome was OHRQoL. All patients in both groups were clinically examined, and information on OHRQoL, using a Finnish translation of the 14-item Oral Health Impact Profile (OHIP-14), was collected at four time points: before treatment (baseline), and 3 months, 6 months and 1 year after the baseline. The number of patients who completed the questionnaire was as follows: 67 patients (control group n = 32, splint group n = 35) at baseline, and 39 (control group n = 19, splint group n = 20) at 3 months, 35 (control group n = 13, splint group n = 22) at 6 months and 43 (control group n = 14, splint group n = 29) at 1-year follow-up. All the data collections were performed by the same dentist specialised in stomatognathic physiology (KS) who was not aware of the group status of the patients.
The Finnish version of the OHIP-14 has been used earlier in a nationally representative survey to obtain population estimates for prevalence, extent and severity. 23 The frequency of each impact was asked during the preceding month on an ordinal five-point scale. The responses were coded as follows: 0 = "never," 1 = "hardly ever," 2 = "occasionally," 3 = "fairly often" and 4 = "very often."
Higher OHIP scores indicate worse and lower scores indicate better OHRQoL. For cases with one or two missing OHIP items, values were imputed using the item's sample mean. In the case of more than two missing values, the response was excluded from the study.
Three outcome variables of OHIP were formed. The OHIP prevalence was evaluated as the percentage of participants reporting one or more items as "fairly often" and "very often" (FoVo), and "occa- 
| Treatment procedures
The stabilisation splints were made of heat-cured acrylic by the same dental technician. The occlusion of the splint was defined in the centric relation occlusion using wax (Astynax ® ). The patients were instructed to use the splint every night during the study.
Night-time splint use is generally recommended based on Finnish Current Care Guidelines. Daytime use is in most cases impossible due to working at daytime. All the patients in both groups (except for those having TMJ clicking) were instructed to perform a standardised programme for masticatory muscle exercises as described by Carlsson and Magnusson. 22 At the beginning of the training programme, active mouth openings, laterotrusive movements and protrusive movements were performed. The mandible was held in the maximal positions for a few seconds on each movement. Thereafter, these movements were made towards resistance (using the patient's own fingers). After jaw exercises, the patients were suggested to open the jaw wide, stretching it with fingers a few times for [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] seconds. These movements were repeated 7-10 times per training session, and the sessions were performed 2-3 times per day. Patients with jaw hypermobility were instructed to press the tongue against the palatinum, during the opening. Patients having TMJ clicking were instructed to make opening movements from the anterior jaw position (where clicking was noted) to maximum mouth opening. The movements were repeated 30 times per day. The patients received written instructions, and the movements were also demonstrated by the dentist before the treatment and reprised if necessary.
The instructions for masticatory muscle exercises were given by the same dentist (KS) at the first visit. At every examination, the patients were reminded to use the splint and/or to perform the exercises on a regular basis. The stabilisation splint treatments were performed by two other dentists who were instructed on the treat- 
.4 | S TATIS TIC AL ANALYS E S
OHIP prevalence, severity and extent were calculated for both study groups at every follow-up time point. Statistical significances between the groups in OHIP prevalence were analysed using chisquare test, in OHIP severity using Student's t test, and in OHIP extent using Mann-Whitney U test. Linear mixed-effect regression model was used to analyse factors associated with change in OHIP severity during the 1-year follow-up, taking into account treatment time (1 year vs baseline, 3 months and 6 months), age, gender and group status (splint vs control group). The data were analysed using SPSS software, version 22.0.
| RE SULTS
A drop-out analysis showed no significant differences in age, gender, OHRQoL or facial pain intensity at baseline between those who had dropped out vs. those who had stayed in the study group during the follow-up (Table 1) . OHIP prevalence and extent scores with both
OFoVo and FoVo cut-points and OHIP severity for both groups in all follow-up periods are presented in Table 2 . There were no statistically significant differences between the groups in any of the OHIP variables during the study. According to linear mixed-effect regression, time point was the only factor that associated statistically significantly with OHIP severity scores, which were highest at baseline. Group status was not associated with the change or rate of change in OHIP severity (Table 3) .
| D ISCUSS I ON
The results of this RCT showed that during treatment, OHRQoL decreased among TMD patients during the 1-year follow-up. The SS treatment did not offer significant benefit on OHRQoL compared with masticatory muscle exercises alone, as no statistically significant differences were shown between the splint group and the control group in any of the OHIP variables. Additionally, the group status did not associate with the OHIP-14 severity based on linear mixed effects model. The lack of statistical differences between the groups after 1-year follow-up can be due to that both methods, the SS treatment and masticatory muscle exercise, alone are effective. One possible explanation could also be the placebo effect.
There were several patients who were referred to other treatment, switched groups or dropped out due to missed visits, which may also have affected on the results.
This RCT is a novel study in this area: to our knowledge, there are no previous RCTs on the impact of TMD treatment in relation to OHRQL. Alajbeg et al 24 conducted a pilot study evaluating the changes in pain intensity and self-perceived OHRQoL among thirty TMD patients during SS treatment. They hypothesised that the treatment response is different depending on the clinical subtypes of TMD pain (myogenous or TMJ origin) or pain chronicity (acute or chronic pain). In contrast to our study, the follow-up time was shorter (6 months) and there no control group. The results by Alajbeg 24 showed that during the 6-month SS therapy, there were statistically significant changes in pain intensity, as evaluated with VAS (Visual Analogue Scale) and in OHRQoL, as evaluated with OHIP-14. However, they reported that pain type (acute or chronic)
or TMD pain subtype (muscular or joint) showed no significant differences in improvement rates. More RCTs are needed considering the effect of SS therapy in relation to OHRQoL.
A cross-sectional study, 23 TA B L E 2 The Oral Health Impact Profile (OHIP-14) prevalences and means (standard deviation, SD) of OHIP severity and extent in splint and control groups at different follow-ups including impacts occurring "fairly often" or "very often" (FoVo) and "occasionally," "fairly often" or "very often" (OFoVo) FoVo, and the mean OHIP severity was 4.02 (95% CI 3.83-4.21).
These levels are considerably lower than those in the present study, thus indicating that the OHRQoL among TMD patients is much poorer than among general adult population in Finland. Additionally, based on the present study, the OHIP values did not achieve the same levels as in normal population during either of the treatments (the SS treatment or mere counselling and masticatory muscle exercises). The results of the present study support the earlier findings on OHRQoL among TMD patients. 11, 12, 15, 16 Papagianni et al 25 have pointed out that TMD pain seems to have a more significant impact on patients' everyday life than tooth wear or edentulousness. Almoznino et al 14 have shown that TMD patients suffer more from impaired OHRQoL compared with controls. According to their study, TMD patients showed worse scores in OHIP-14 in the following domains: physical pain, psychological discomfort, physical disability and psychological disability. The mean OHIP-14 severity was 12.50 ± 8.14 in the TMD group and 9.58 ± 10.00 in the control group. Similar OHIP profiles were also seen in our study. Physical pain (painful aching and uncomfortable eating any foods) was the most frequently reported OHIP dimension in the total study sample, psychological discomfort (been self-conscious and felt tense)
being the second most frequently reported. These results support the bio-psychosocial model in the background of TMD. 26 Also, TMD associate with impaired OHRQoL through multiple ways, linked with depression and somatisation. 14, 15 Further clinical trials with more individualised treatment programmes that also take the psychosocial aspects into account are needed.
Other studies have reported changes in OHRQoL among patients with malocclusion and TMD during occlusal rehabilitation.
Silvola et al 27 found that during treatment (orthodontic or surgicalorthodontic), the mean OHIP severity (n = 51) decreased from 17.6
(baseline) to 4.1 (after treatment). This is considerably lower compared to the corresponding values found in the present study after treatment. On the other hand, the OHIP prevalence for FoVo was In an earlier study with the same sample, the VAS on pain intensity also fluctuated during the treatment in the same manner. 29 On the other hand, the fluctuation of TMD pain may also be linked with the changes among the OHIP items. In addition, the fact that patients in both the groups received counselling, enrolled in a study in the perception of receiving treatment may have had a "white coat" or placebo effect.
| CON CLUS ION
Based on the present RCT, SS treatment did not show any beneficial effect on self-perceived OHRQoL compared with mere counselling and masticatory muscle exercises as OHRQoL improved during the 1-year follow-up regardless of the treatment received, thus supporting our hypothesis. Of the OHIP dimensions, psychological discomfort and physical pain decreased during the followup. Further studies with larger samples are needed to evaluate the effect of SS treatment on OHRQoL among TMD patients.
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TA B L E 3 Linear mixed effects models for the association between gender, age, group status and follow-up time point and Oral Health Impact Profile (OHIP-14) severity over 1-year follow-up 
